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<212> DNA 
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<400> 1 

tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 60 
cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 120 
ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc 180 
accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcagattgg 240 
ctattggcca ttgcatacgt tgtatccata tcataatatg tacatttata ttggctcatg 300 




tccaacatta ccgccatgtt gacattgatt 
ggggtcatta gttcatagcc catatatgga 
cccgcctggc tgaccgccca acgacccccg 
catagtaacg ccaataggga ctttccattg 
tgcccacttg gcagtacatc aagtgtatca 
tgacggtaaa tggcccgcct ggcattatgc 
ttggcagtac atctacgtat tagtcatcgc 
catcaatggg cgtggatagc ggtttgactc 
cgtcaatggg agtttgtttt ggcaccaaaa 
ctccgcccca ttgacgcaaa tgggcggtag 
agctcgttta gtgaaccgtc agatcgcctg 
tagaagacac cgggaccgat ccagcctccg 
tccccgtgcc aagagtgacg taagtaccgc 
tcttatgcat gctatactgt ttttggcttg 
taggtgatgg tatagcttag cctataggtg 
tattggtgac gatactttcc attactaatc 
tattggctat atgccaatac tctgtccttc 
ggatggggtc ccatttatta tttacaaatt 
cgcagttttt attaaacata gcgtgggatc 
catgggctct tctccggtag cggcggagct 
agcggctcat ggtcgctcgg cagctccttg 
agcacaatgc ccaccaccac cagtgtgccg 
gaaaatgagc gtggagattg ggctcgcacg 
gcagaagaag atgcaggcag ctgagttgtt 
gttgcggtgc tgttaacggt ggagggcagt 
cgcgccacca gacataatag ctgacagact 




-2- 

attgactagt tattaatagt aatcaattac 360 
gttccgcgtt acataactta cggtaaatgg 420 
cccattgacg tcaataatga cgtatgttcc 480 
acgtcaatgg gtggagtatt tacggtaaac 540 
tatgccaagt acgcccccta ttgacgtcaa ' 600 
ccagtacatg accttatggg actttcctac 660 
tattaccatg gtgatgcggt tttggcagta 720 
acggggattt ccaagtctcc accccattga 780 
tcaacgggac tttccaaaat gtcgtaacaa 840 
gcgtgtacgg tgggaggtct atataagcag 900 
gagacgccat ccacgctgtt ttgacctcca 960 
cggccgggaa cggtgcattg gaacgcggat 1020 
ctatagactc tataggcaca cccctttggc 1080 
gggcctatac acccccgctt ccttatgcta 1140 
tgggttattg accattattg accactcccc 1200 
cataacatgg ctctttgcca caactatctc 1260 
agagactgac acggactctg tatttttaca 1320 
cacatataca acaacgccgt cccccgtgcc 1380 
tccacgcgaa tctcgggtac gtgttccgga 1440 
tccacatccg agccctggtc ccatgcctcc 1500 
ctcctaacag tggaggccag acttaggcac 1560 
cacaaggccg tggcggtagg gtatgtgtct 1620 
gctgacgcag atggaagact taaggcagcg 1680 
gtattctgat aagagtcaga ggtaacrccc 1740 
gtagtctgag cagtactcgt tgctgccgcg 1800 
aacagactgt tcctttccat gggtct uttc 1860 
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tgcagatggc ctcgcccttt gctttactga tggtcctggt ggtgctcagc tgcaagtcaa 1920 
gctgctctct gggctgtgat ctccctgaga cccacagcct ggataacagg aggaccttga 1980 
tgctcctggc acaaatgagc agaatctctc cttcctcctg tctgatggac agacatgact 2040 
ttggatttcc ccaggaggag tttgatggca accagttcca gaaggctcca gccatctctg 2100 
tcctccatga gctgatccag cagatcttca acctctttac cacaaaagat tcatctgctg 2160 
cttgggatga ggacctccta gacaaattct gcaccgaact ctaccagcag ctgaatgact 2220 
tggaagcctg tgtgatgcag gaggagaggg tgggagaaac tcccctgatg aatgcggact 2280 
ccatcttggc tgtgaagaaa tacttccgaa gaatcactct ctatctgaca gagaagaaat 2340 
acagcccttg tgcctgggag gttgtcagag cagaaatcat gagatccctc tctttatcaa 2400 
caaacttgca agaaagatta aggaggaagg aataaggatc cagatctgct gtgccttcta 24 60 
gttgccagcc atctgttgtt tgcccctccc ccgtgccttc cttgaccctg gaaggtgcca 2520 
ctcccactgt cctttcctaa taaaatgagg aaattgcatc gcattgtctg agtaggtgtc 2580 
attctattct ggggggtggg gtggggcagc acagcaaggg ggaggattgg gaagacaata 2640 
gcaggcatgc tggggatgcg gtgggctcta tgggtaccca ggtgctgaag aattgacccg 2700 
gttcctcctg ggccagaaag aagcaggcac atccccttct ctgtgacaca ccctgtccac 2760 
gcccctggtt cttagttcca gccccactca taggacactc atagctcagg agggctccgc 2820 
cttcaatccc acccgctaaa gtacttggag cggtctctcc ctccctcatc agcccaccaa 2880 
accaaaccta gcctccaaga gtgggaagaa attaaagcaa gataggctat taagtgcaga 2940 
gggagagaaa atgcctccaa catgtgagga agtaatgaga gaaatcatag aatttcttcc 3000 
gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct 3060 
cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 3120 
tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc 3180 
cataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga 3240 
aacccgacag gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct 3300 
cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg 3360 
gcgctttctc aatgctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 3420 




ctgggctgtg tgcacgaacc ccccgttcag 
cgtcttgagt ccaacccggt aagacacgac 
aggattagca gagcgaggta tgtaggcggt 
tacggctaca ctagaaggac agtatttggt 
ggaaaaagag ttggtagctc ttgatccggc 
tttgtttgca agcagcagat tacgcgcaga 
ttttctacgg ggtctgacgc tcagtggaac 
agattatcaa aaaggatctt cacctagatc 
atctaaagta tatatgagta aacttggtct 
cctatctcag cgatctgtct atttcgttca 
gcgctgaggt ctgcctcgtg aagaaggtgt 
atcatccagc cagaaagtga gggagccacg 
gttggtgatt ttgaactttt gctttgccac 
gatctgatcc ttcaactcag caaaagttcg 
gtcagcgtaa tgctctgcca gtgttacaac 
tcgagcatca aatgaaactg caatttattc 
aaaagccgtt tctgtaatga aggagaaaac 
tcctggtatc ggtctgcgat tccgactcgt 
tcgtcaaaaa taaggttatc aagtgagaaa 
aatggcaaaa gcttatgcat ttctttccag 
tcatcaaaat cactcgcatc aaccaaaccg 
cgaaatacgc gatcgctgtt aaaaggacaa 
aggaacactg ccagcgcatc aacaatattt 
tggaatgctg ttttcccggg gatcgcagtg 
ataaaatgct tgatggtcgg aagaggcata 
tcatctgtaa catcattggc aacgctacct 
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cccgaccgct gcgccttatc cggtaactat 3480 
ttatcgccac tggcagcagc cactggtaac 3540 
gctacagagt tcttgaagtg gtggcctaac 3600 
atctgcgctc tgctgaagcc agttacctrc 3660 
aaacaaacca ccgctggtag cggtggttut 3720 
aaaaaaggat ctcaagaaga tcctttgatc 3780 
gaaaactcac gttaagggat tttggtca-g 3840 
cttttaaatt aaaaatgaag ttttaaatca 3900 
gacagttacc aatgcttaat cagtgaggca 3960 
tccatagttg cctgactccg gggggggggg 4020 
tgctgactca taccaggcct gaatcgcccc 4080 
gttgatgaga gctttgttgt aggtggacca 4140 
ggaacggtct gcgttgtcgg gaagatgcgt 4200 
atttattcaa caaagccgcc gtcccgtcaa 4260 
caattaacca attctgatta gaaaaactca 4320 
atatcaggat tatcaatacc atatttttga 4380 
tcaccgaggc agttccatag gatggcaaga 4440 
ccaacatcaa tacaacctat taatttcccc 4500 
tcaccatgag tgacgactga atccggtcag 4560 
acttgttcaa caggccagcc attacgctcg 4620 
ttattcattc gtgattgcgc ctgagcgaga 4680 
ttacaaacag gaatcgaatg caaccggcgc 4740 
tcacctgaat caggatattc ttctaatacc 4800 
gtgagtaacc atgcatcatc aggagtacgg 4860 
aattccgtca gccagtttag tctgaccatc 4920 
ttgccatgtt tcagaaacaa ctctggcgca 4980 




tcgggcttcc catacaatcg atagattgtc 
catttatacc catataaatc agcatccatg 
gtttcccgtt gaatatggct cataacaccc 
tttattgttc atgatgatat atttttatct 
acaacgtggc tttccccccc cccccattat 
agcggataca tatttgaatg tatttagaaa 
ccccgaaaag tgccacctga cgtctaagaa 
aataggcgta tcacgaggcc ctttcgtc 

<210> 2 
<211> 5259 
<212> DNA 

<213> Homo sapiens 
<400> 2 

tcgcgcgttt cggtgatgac ggtgaaaacc 
cagcttgtct gtaagcggat gccgggagca 
ttggcgggtg tcggggctgg cttaactatg 
accatatgcg gtgtgaaata ccgcacagat 
ctattggcca ttgcatacgt tgtatccata 
tccaacatta ccgccatgtt gacattgatt 
ggggtcatta gttcatagcc catatatgga 
cccgcctggc tgaccgccca acgacccccg 
catagtaacg ccaataggga ctttccattg 
tgcccacttg gcagtacatc aagtgtatca 
tgacggtaaa tggcccgcct ggcattatgc 
ttggcagtac atctacgtat ragtcatcgc 
catcaatggg cgtggatagc ggtttgactc 
cgtcaatggg agtttgtttt ggcaccaaaa 
ctccgcccca ttgacgcaaa tgggcggtag 
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gcacctgatt gcccgacatt atcgcgagcc 5040 
ttggaattta atcgcggcct cgagcaagac 5100 
cttgtattac tgtttatgta agcagacagt 5160 
tgtgcaatgt aacatcagag attttgagac 5220 
tgaagcattt atcagggtta ttgtctcatg 5280 
aataaacaaa taggggttcc gcgcacattt 5340 
accattatta tcatgacatt aacctataaa 5400 

5428 



tctgacacat gcagctcccg gagacggtca 60 
gacaagcccg tcagggcgcg tcagcgggtg 120 
cggcatcaga gcagattgta ctgagagtgc 180 
gcgtaaggag aaaataccgc atcagattgg 240 
tcataatatg tacatttata ttggctcatg 300 
attgactagt tattaatagt aatcaattac 360 
gttccgcgtt acataactta cggtaaatgg 420 
cccattgacg tcaataatga cgtatgttcc 480 
acgtcaatgg gtggagtatt tacggtaaac 540 
tatgccaagt acgcccccta ttgacgtcaa 600 
ccagtacatg accttatggg actttcctac 660 
tattaccatg gtgatgcggt tttggcagta 720 
acggggattt ccaagtctcc accccattga 780 
tcaacgggac tttccaaaat gtcgtaacaa 840 
gcgtgtacgg tgggaggtct atataagcag 900 



-6- 

agctcgttta gtgaaccgtc agatcgcctg gagacgccat ccacgctgtt ttgacctcca 960 
tagaagacac cgggaccgat ccagcctccg cggccgggaa cggtgcattg gaacgcggat 1020 
tccccgtgcc aagagtgacg taagtaccgc ctatagactc tataggcaca cccctttggc 1080 
tcttatgcat gctatactgt ttttggcttg gggcctatac acccccgctt ccttatgcia 1140 
taggtgatgg tatagcttag cctataggtg tgggttattg accattattg accactcccc 1200 
tattggtgac gatactttcc attactaatc cataacatgg ctctttgcca caactatctc 1260 
tattggctat atgccaatac tctgtccttc agagactgac acggactctg tatttttaca 1320 
ggatggggtc ccatttatta tttacaaatt cacatataca acaacgccgt cccccgtgcc 1380 
cgcagttttt attaaacata gcgtgggatc tccacgcgaa tctcgggtac gtgttccgga 1440 
catgggctct tctccggtag cggcggagct tccacatccg agccctggtc ccatgcctcc 1500 
agcggctcat ggtcgctcgg cagctccttg ctcctaacag tggaggccag acttaggcac 1560 
agcacaatgc ccaccaccac cagtgtgccg cacaaggccg tggcggtagg gtatgtgtct 1620 
gaaaatgagc gtggagattg ggctcgcacg gctgacgcag atggaagact taaggcaccg 1680 
gcagaagaag atgcaggcag ctgagttgtt gtattctgat aagagtcaga ggtaactccc 1740 
gttgcggtgc tgttaacggt ggagggcagt gtagtctgag cagtactcgt tgctgccccg 1800 
cgcgccacca gacataatag ctgacagact aacagactgt tcctttccat gggtcttttc 1860 
tgcagatggc ctcgcccttt gctttactga tggtcctggt ggtgctcagc tgcaagtcaa 1920 
gctgctctct gggctgtgat ctccctgaga cccacagcct ggataacagg aggaccttga 1980 
tgctcctggc acaaatgagc agaatctctc cttcctcctg tctgatggac agacatgact 2040 
ttggatttcc ccaggaggag tttgatggca accagttcca gaaggctcca gccatctctg 2100 
tcctccatga gctgatccag cagatcttca acctctttac cacaaaagat tcatctgctg 2160 
cttgggatga ggacctccta gacaaattct gcaccgaact ctaccagcag ctgaatgact 2220 
tggaagcctg tgtgatgcag gaggagaggg tgggagaaac tcccctgatg aatgcggact 2280 
ccatcttggc tgtgaagaaa tacttccgaa gaatcactct ctatctgaca gagaagaaat 2340 
acagcccttg tgcctgggag gttgtcagag cagaaatcat gagatccctc tctttatcaa 2400 
caaacttgca agaaagatta aggaggaagg aataaggatc cagatctact tctggctaat 24 60 



aaaagatcag agctctagag atctgtgtgt 
gaattgaccc ggttcctcct gggccagaaa 
accctgtcca cgcccctggt tcrtagttcc 
gagggctccg ccttcaatcc cacccgctaa 
cagcccacca aaccaaacct agcctccaag 
ttaagtgcag agggagagaa aatgcctcca 
gaatttcttc cgcttcctcg ctcactgact 
cggtatcagc tcactcaaag gcggtaatac 
gaaagaacat gtgagcaaaa ggccagcaaa 
tggcgttttt ccataggctc cgcccccctg 
agaggtggcg aaacccgaca ggactataaa 
tcgtgcgctc tcctgttccg accctgccgc 
cgggaagcgt ggcgctttct caatgctcac 
ttcgctccaa gctgggctgt grgcacgaac 
ccggtaacta tcgtcttgag tccaacccgg 
ccactggtaa caggattagc agagcgaggt 
ggtggcctaa ctacggctac actagaagga 
cagttacctt cggaaaaaga gttggtagct 
gcggtggttt ttttgtttgc aagcagcaga 
atcctttgat cttttctacg gggtctgacg 
ttttggtcat gagattatca aaaaggatct 
gttttaaatc aatctaaagt atatatgagt 
tcagtgaggc acctatctca gcgatctgtc 
gggggggggg ggcgctgagg tctgcctcgt 
tgaatcgccc catcatccag ccagaaagtg 
taggtggacc agttggtgat tttgaacttt 



tggttttttg tgtggtaccc aggtgctgaa 2520 
gaagcaggca catccccttc tctgtgacac 2580 
agccccactc ataggacact catagctcag 2640 
agtacttgga gcggtctctc cctccctcat 2700 
agtgggaaga aattaaagca agataggcta 2760 
acatgtgagg aagtaatgag agaaatcata 2820 
cgctgcgctc ggtcgttcgg ctgcggcgag 2880 
ggttatccac agaatcaggg gataacgcag 2940 
aggccaggaa ccgtaaaaag gccgcgttgc 3000 
acgagcatca caaaaatcga cgctcaagtc 3060 
gataccaggc gtttccccct ggaagctccc 3120 
ttaccggata cctgtccgcc tttctccctt 3180 
gctgtaggta tctcagttcg gtgtaggtcg 3240 
cccccgttca gcccgaccgc tgcgccttat 3300 
taagacacga cttatcgcca ctggcagcag 3360 
atgtaggcgg tgctacagag ttcttgaagt 3420 
cagtatttgg tatctgcgct ctgctgaagc 3480 
cttgatccgg caaacaaacc accgctggta 3540 
ttacgcgcag aaaaaaagga tctcaagaag 3600 
ctcagtggaa cgaaaactca cgttaaggga 3660 
tcacctagat ccttttaaat taaaaatgaa 3720 
aaacttggtc tgacagttac caatgcttaa 3780 
tatttcgttc atccatagtt gcctgactcc 3840 
gaagaaggtg ttgctgactc ataccaggcc 3900 
agggagccac ggttgatgag agctttgtrg 3960 
tgctttgcca cggaacggtc tgcgttgtcg 4020 



ggaagatgcg tgatctgatc cttcaactca gcaaaagttc gatttattca acaaagccgc 4080 
cgtcccgtca agtcagcgta atgctctgcc agtgttacaa ccaattaacc aattctgatr 4 140 
agaaaaactc atcgagcatc aaatgaaact gcaatttatt catatcagga ttatcaatac 4200 
catatttttg aaaaagccgt ttctgtaatg aaggagaaaa ctcaccgagg cagttccata 4260 
ggatggcaag atcctggtat cggtctgcga ttccgactcg tccaacatca atacaaccta 4320 
ttaatttccc ctcgtcaaaa ataaggttat caagtgagaa atcaccatga gtgacgactg 4380 
aatccggtga gaatggcaaa agcttatgca tttctttcca gacttgttca acaggccagc 4440 
cattacgctc gtcatcaaaa tcactcgcat caaccaaacc gttattcatt cgtgattgcg 4500 
cctgagcgag acgaaatacg cgatcgctgt taaaaggaca attacaaaca ggaatcgaat 4560 
gcaaccggcg caggaacact gccagcgcat caacaatatt ttcacctgaa tcaggatatt 4620 
cttctaatac ctggaatgct gttttcccgg ggatcgcagt ggtgagtaac catgcatcat 4 680 
caggagtacg gataaaatgc ttgatggtcg gaagaggcat aaattccgtc agccagttta 4740 
gtctgaccat ctcatctgta acatcattgg caacgctacc tttgccatgt ttcagaaaca 4800 
actctggcgc atcgggcttc ccatacaatc gatagattgt cgcacctgat tgcccgacat 4860 
tatcgcgagc ccatttatac ccatataaat cagcatccat gttggaattt aatcgcggcc 4920 
tcgagcaaga cgtttcccgt tgaatatggc tcataacacc ccttgtatta ctgtttatgt 4980 
aagcagacag ttttattgtt catgatgata tatttttatc ttgtgcaatg taacatcaga 5040 
gattttgaga cacaacgtgg ctttcccccc ccccccatta ttgaagcatt tatcagggtt 5100 
attgtctcat gagcggatac atatttgaat gtatttagaa aaataaacaa ataggggttc 5160 
cgcgcacatt tccccgaaaa gtgccacctg acgtctaaga aaccattatt atcatgacat 5220 
taacctataa aaataggcgt atcacgaggc cctttcgtc 5259 



<210> 3 

<211> 5480 

<212> DNA 

<213> Homo sapiens 

<400> 3 

tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 60 



cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 120 
ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc 180 
accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcagattgg 240 
ctattggcca ttgcatacgt tgtatccata tcataatatg tacatttata ttggctcatg 300 
tccaacatta ccgccatgtt gacattgatt attgactagt tattaatagt aatcaattac 360 
ggggtcatta gttcatagcc catatatgga gttccgcgtt acataactta cggtaaatgg 420 
cccgcctggc tgaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc 480 
catagtaacg ccaataggga ctttccattg acgtcaatgg gtggagtatt tacggtaaac 540 
tgcccacttg gcagtacatc aagtgtatca tatgccaagt acgcccccta ttgacgtcaa 600 
tgacggtaaa tggcccgcct ggcattatgc ccagtacatg accttatggg actttcctac 660 
ttggcagtac atctacgtat tagtcatcgc tattaccatg gtgatgcggt tttggcagta 720 
catcaatggg cgtggatagc ggtttgactc acggggattt ccaagtctcc accccattga 780 
cgtcaatggg agtttgtttt ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa 840 
ctccgcccca ttgacgcaaa tgggcggtag gcgtgtacgg tgggaggtct atataagcag 900 
agctcgttta gtgaaccgtc agatcgcctg gagacgccat ccacgctgtt ttgacctcca 960 
tagaagacac cgggaccgat ccagcctccg cggccgggaa cggtgcattg gaacgcggat 1020 
tccccgtgcc aagagtgacg taagtaccgc ctatagactc tataggcaca cccctttggc 1080 
tcttatgcat gctatactgt ttttggcttg gggcctatac acccccgctt ccttatgcta 1140 
taggtgatgg tatagcttag cctataggtg tgggttattg accattattg accactcccc 1200 
tattggtgac gatactttcc attactaatc cataacatgg ctctttgcca caactatctc 1260 
tattggctat atgccaatac tctgtccttc agagactgac acggactctg tatttttaca 1320 
ggatggggtc ccatttatta tttacaaatt cacatataca acaacgccgt cccccgtgcc 1380 
cgcagttttt attaaacata gcgtgggatc tccacgcgaa tctcgggtac gtgttccgga 1440 
catgggctct tctccggtag cggcggagct tccacatccg agccctggtc ccatgcctcc 1500 
agcggctcat ggtcgctcgg cagctccttg ctcctaacag tggaggccag acttaggcac 1560 
agcacaatgc ccaccaccac cagtgtgccg cacaaggccg tggcggtagg gtatgtgtct 1620 
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gaaaatgagc gtggagattg ggctcgcacg gctgacgcag atggaagact taaggcagcg 1680 
gcagaagaag atgcaggcag ctgagttgtt gtattctgat aagagtcaga ggtaactccc 1740 
gttgcggtgc tgttaacggt ggagggcagt gtagtctgag cagtactcgt tgctgccgcg 1800 
cgcgccacca gacataatag ctgacagact aacagactgt tcctttccat gggtcttttc 1860 
tgcagtcacc gtcgtcgaca cgtgtgatca gatatcacca tggccctcct gttccctcta 1920 
ctggcagccc tagtgatgac cagctatagc cctgttggat ctctgggctg tgatctgcct 1980 
cagaaccatg gcctacttag caggaaeacc ttggtgcttc tgcaccaaat gaggagaatc 2040 
tcccctttct tgtgtctcaa ggacagaaga gacttcaggt tcccccagga gatggtaaaa 2100 
gggagccagt tgcagaaggc ccatgtcatg tctgtcctcc atgagatgct gcagcagatc 2160 
ttcagcctct tccacacaga gcgctcctct gctgcctgga acatgaccct cctagaccaa 2220 
ctccacactg gacttcatca gcaactgcaa cacctggaga cctgcttgct gcaggtagtg 2280 
ggagaaggag aatctgctgg ggcaattagc agccctgcac tgaccttgag gaggtacttc 2340 
cagggaatcc gtgtctacct gaaagagaag aaatacagcg actgtgcctg ggaagttgtc 2400 
agaatggaaa tcatgaaatc cttgttctta tcaacaaaca tgcaagaaag actgagaagt 24 60 
aaagatagag acctgggctc atcttgagga tccagatctg ctgtgccttc tagttgccag 2520 
ccatctgttg tttgcccctc ccccgtgcct tccttgaccc tggaaggtgc cactcccact 2580 
gtcctttcct aataaaatga ggaaattgca tcgcattgtc tgagtaggtg tcattctatt 2640 
ctggggggtg gggtggggca gcacagcaag ggggaggatt gggaagacaa tagcaggcat 2700 
gctggggatg cggtgggctc tatgggtacc caggtgctga agaattgacc cggttcctcc 2760 
tgggccagaa agaagcaggc acatcccctt ctctgtgaca caccctgtcc acgcccctgg 2820 
ttcttagttc cagccccact cataggacac tcatagctca ggagggctcc gccttcaatc 2880 
ccacccgcta aagtacttgg agcggtctct ccctccctca tcagcccacc aaaccaaacc 294 0 
tagcctccaa gagtgggaag aaattaaagc aagataggct attaagtgca gagggagaga 3000 
aaatgcctcc aacatgtgag gaagtaatga gagaaatcat agaatttctt ccgcttcctc 3060 
gctcactgac tcgctgcgct cggtcgttcg gctgcggcga gcggtatcag ctcactcaaa 3120 
ggcggtaata cggttatcca cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa 3180 
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aggccagcaa aaggccagga accgtaaaaa ggccgcgttg ctggcgtttt tccataggct 3240 
ccgcccccct gacgagcatc acaaaaatcg acgctcaagt cagaggtggc gaaacccgac 3300 
aggactataa agataccagg cgtttccccc tggaagctcc ctcgtgcgct ctcctgttcc 3360 
gaccctgccg cttaccggat acctgtccgc ctttctccct tcgggaagcg tggcgctttc 34 20 
tcaatgctca cgctgtaggt atctcagttc ggtgtaggtc gttcgctcca agctgggctg 3480 
tgtgcacgaa ccccccgttc agcccgaccg ctgcgcctta tccggtaact atcgtcttga 3540 
gtccaacccg gtaagacacg acttatcgcc actggcagca gccactggta acaggattag 3600 
cagagcgagg tatgtaggcg gtgctacaga gttcttgaag tggtggccta actacggcta 3660 
cactagaagg acagtatttg gtatctgcgc tctgctgaag ccagttacct tcggaaaaag 3720 
agttggtagc tcttgatccg gcaaacaaac caccgctggt agcggtggtt tttttgtttg 3780 
caagcagcag attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac 3840 
ggggtctgac gctcagtgga acgaaaactc acgttaaggg attttggtca tgagattatc 3900 
aaaaaggatc ttcacctaga tccttttaaa ttaaaaatga agttttaaat caatctaaag 3960 
tatatatgag taaacttggt ctgacagtta ccaatgctta atcagtgagg cacctatctc 4020 
■agcgatctgt ctatttcgtt catccatagt tgcctgactc cggggggggg gggcgctgag 4080 
gtctgcctcg tgaagaaggt gttgctgact cataccaggc ctgaatcgcc ccatcatcca 4140 
gccagaaagt gagggagcca cggttgatga gagctttgtt gtaggtggac cagttggtga 4200 
ttttgaactt ttgctttgcc acggaacggt ctgcgttgtc gggaagatgc gtgatctgat 4260 
ccttcaactc agcaaaagtt cgatttattc aacaaagccg ccgtcccgtc aagtcagcgt 4320 
aatgctctgc cagtgttaca accaattaac caattctgat tagaaaaact catcgagcat 4380 
caaatgaaac tgcaatttat tcatatcagg attatcaata ccatattttt gaaaaagccg 4440 
tttctgtaat gaaggagaaa actcaccgag gcagttccat aggatggcaa gatcctggta 4500 
tcggtctgcg attccgactc gtccaacatc aatacaacct attaatttcc cctcgtcaaa 4560 
aataaggtta tcaagtgaga aatcaccatg agtgacgact gaatccggtg agaatggcaa 4 620 
aagcttatgc atttctttcc agacttgttc aacaggccag ccattacgct cgtcatcaaa 4 680 
atcactcgca tcaaccaaac cgttattcat tcgtgattgc gcctgagcga gacgaaatac 4740 




gcgatcgctg ttaaaaggac aattacaaac 
tgccagcgca tcaacaatat tttcacctga 
tgttttcccg gggatcgcag tggtgagtaa 
cttgatggtc ggaagaggca taaattccgt 
aacatcattg gcaacgctac ctttgccatg 
cccatacaat cgatagattg tcgcacctga 
cccatataaa tcagcatcca tgttggaatt 
ttgaatatgg ctcataacac cccttgtatt 
tcatgatgat atatttttat cttgtgcaat 
gctttccccc cccccccatt attgaagcat 
catatttgaa tgtatttaga aaaataaaca 
agtgccacct gacgtctaag aaaccattat 
tatcacgagg ccctttcgtc 

<210> 4 
<211> 5322 
<212> DNA 

<213> Homo sapiens 
<400> 4 

tcgcgcgttt cggtgatgac ggtgaaaacc 
cagcttgtct gtaagcggat gccgggagca 
ttggcgggtg tcggggctgg cttaactatg 
accatatgcg gtgtgaaata ccgcacagat 
ctattggcca ttgcatacgt tgtatccata 
tccaacatta ccgccatgtt gacattgatt 
ggggtcatta gttcatagcc catatatgga 
cccgcctggc tgaccgccca acgacccccg 
catagtaacg ccaataggga ctttccattg 
tgcccacttg gcagtacatc aagtgtatca 
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aggaatcgaa tgcaaccggc gcaggaacac 4 800 
atcaggatat tcttctaata cctggaatgc 4 8 60 
ccatgcatca tcaggagtac ggataaaatg 4 920 
cagccagttt agtctgacca tctcatctgt 4980 
tttcagaaac aactctggcg catcgggctt 5040 
ttgcccgaca ttatcgcgag cccatttata 5100 
taatcgcggc ctcgagcaag acgtttcccg 5160 
actgtttatg taagcagaca gttttattgt 5220 
gtaacatcag agattttgag acacaacgtg 5280 
ttatcagggt tattgtctca tgagcggata 5340 
aataggggtt ccgcgcacat ttccccgaaa 5400 
tatcatgaca ttaacctata aaaataggcg 5460 

5480 



tctgacacat gcagctcccg gagacggtca 60 
gacaagcccg tcagggcgcg tcagcgggtg 120 
cggcatcaga gcagattgta ctgagagtgc 180 
gcgtaaggag aaaataccgc atcagattgg 240 
tcataatatg tacatttata ttggctcatg 300 
attgactagt tattaatagt aatcaattac 360 
gttccgcgtt acataactta cggtaaatgg 420 
cccattgacg tcaataatga cgtatgttcc 480 
acgtcaatgg gtggagtatt tacggtaaac 540 
tatgccaagt acgcccccta ttgacgtcaa 600 




tgacggtaaa tggcccgcct ggcattatgc 
ttggcagtac atctacgtat tagtcatcgc 
catcaatggg cgtggatagc ggtttgactc 
cgtcaatggg agtttgtttt ggcaccaaaa 
ctccgcccca ttgacgcaaa tgggcggtag 
agctcgttta gtgaaccgtc agatcgcctg 
tagaagacac cgggaccgat ccagcctccg 
tccccgtgcc aagagtgacg taagtaccgc 
tcttatgcat gctatactgt ttttggcttg 
taggtgatgg tatagcttag cctataggtg 
tattggtgac gatactttcc attactaatc 
tattggctat atgccaatac tctgtccttc 
ggatggggtc ccatttatta rttacaaatt 
cgcagttttt attaaacata gcgtgggatc 
catgggctct tctccggtag cggcggagct 
agcggctcat ggtcgctcgg cagctccttg 
agcacaatgc ccaccaccac cagtgtgccg 
gaaaatgagc gtggagattg ggctcgcacg 
gcagaagaag atgcaggcag ctgagttgtt 
gttgcggtgc tgttaacggt ggagggcagt 
cgcgccacca gacataatag ctgacagact 
tgcagtcacc gtcgtcgaca cgtgtgatca 
tgttccctct actggcagcc ctagtgatga 
gtgatctgcc tcagaaccat ggcctactta 
tgaggagaat ctcccctttc ttgtgtctca 
agatggtaaa agggagccag ttgcagaagg 
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ccagtacatg accttatggg actttcctac 660 
tattaccatg gtgatgcggt tttggcagta 720 
acggggattt ccaagtctcc accccattga 780 
tcaacgggac tttccaaaat gtcgtaacaa 840 
gcgtgtacgg tgggaggtct atataagcag 900 
gagacgccat ccacgctgtt ttgacctcca 960 
cggccgggaa cggtgcattg gaacgcggat 1020 
ctatagactc tataggcaca cccctttggc 1080 
gggcctatac acccccgctt ccttatgcta 1140 
tgggttattg accattattg accactcccc 1200 
cataacatgg ctctttgcca caactatctc 1260 
agagactgac acggactctg tatttttaca 1320 
cacatataca acaacgccgt cccccgtgcc 1380 
tccacgcgaa tctcgggtac gtgttccgga 1440 
tccacatccg agccctggtc ccatgcctcc 1500 
ctcctaacag tggaggccag acttaggcac 1560 
cacaaggccg tggcggtagg gtatgtgtct 1620 
gctgacgcag atggaagact taaggcagcg 1680 
gtattctgat aagagtcaga ggtaactccc 1740 
gtagtctgag cagtactcgt tgctgccgcg 1800 
aacagactgt tcctttccat gggtcttttc 1860 
gatatcgcgg ccgctctaga atggccctcc 1920 
ccagctatag ccctgttgga tctctgggct 1980 
gcaggaacac cttggtgctt ctgcaccaaa 2040 
aggacagaag agacttcagg ttcccccagg 2100 
cccatgtcat gtctgtcctc catgagatgc 2160 
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tgcagcagat cttcagcctc ttccacacag agcgctcctc tgctgcctgg aacatgaccc 2220 
tcctagacca actccacact ggacttcatc agcaactgca acacctggag acctgcttgc 2280 
tgcaggtagt gggagaagga gaatctgctg gggcaattag cagccctgca ctgaccttga 2340 
ggaggtactt ccagggaatc cgtgtctacc tgaaagagaa gaaatacagc gactgtgcct 2400 
gggaagttgt cagaatggaa atcatgaaat ccttgttctt atcaacaaac atgcaagaaa 2460 
gactgagaag taaagataga gacctgggct catcttgagg atccagatct acttctggct 2520 
aataaaagat cagagctcta gagatctgtg tgttggtttt ttgtgtggta cccaggtgct 2580 
gaagaattga cccggttcct cctgggccag aaagaagcag gcacatcccc ttctctgtga 2640 
cacaccctgt ccacgcccct ggttcttagt tccagcccca ctcataggac actcatagct 2700 
caggagggct ccgccttcaa tcccacccgc taaagtactt ggagcggtct ctccctccct 2760 
catcagccca ccaaaccaaa cctagcctcc aagagtggga agaaattaaa gcaagatagg 2820 
ctattaagtg cagagggaga gaaaatgcct ccaacatgtg aggaagtaat gagagaaatc 2880 
atagaatttc ttccgcttcc tcgctcactg actcgctgcg ctcggtcgtt cggctgcggc 2940 
gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 3000 
caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt 3060 
tgctggcgtt tttccatagg ctccgccccc ctgacgagca tcacaaaaat cgacgctcaa 3120 
gtcagaggtg gcgaaacccg acaggactat aaagatacca ggcgtttccc cctggaagct 3180 
ccctcgtgcg ctctcctgtt ccgaccctgc cgcttaccgg atacctgtcc gcctttctcc 3240 
cttcgggaag cgtggcgctt tctcaatgct cacgctgtag gtatctcagt tcggtgtagg 3300 
tcgttcgctc caagctgggc tgtgtgcacg aaccccccgt tcagcccgac cgctgcgcct 3360 
tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 3420 
cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttct rga 3480 
agtggtggcc taactacggc tacactagaa ggacagtatt tggtatctgc gctctgctga 3540 
agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgctg 3600 
gtagcggtgg tttttttgtt tgcaagcagc agattacgcg - cagaaaaaaa ggatctcaag 3660 
aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 3720 
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ggattttggt catgagatta -caaaaagga tcttcaccta gatcctttta aattaaaaat 3780 
gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 3840 
taatcagtga ggcacctatc -cagcgatct gtctatttcg ttcatccata gttgcctgac 3900 
tccggggggg gggggcgctg aggtctgcct cgtgaagaag gtgttgctga ctcataccag 3960 
gcctgaatcg ccccatcatc cagccagaaa gtgagggagc cacggttgat gagagctttg 4020 
ttgtaggtgg accagttggt gattttgaac ttttgctttg ccacggaacg gtctgcgttg 4080 
tcgggaagat gcgtgatctg atccttcaac tcagcaaaag ttcgatttat tcaacaaagc 4140 
cgccgtcccg tcaagtcagc gtaatgctct gccagtgtta caaccaatta accaattctg 4200 
attagaaaaa ctcatcgagc atcaaatgaa actgcaattt attcatatca ggattatcaa 4260 
taccatattt ttgaaaaagc cgtttctgta atgaaggaga aaactcaccg aggcagttcc 4320 
ataggatggc aagatcctgg -atcggtctg cgattccgac tcgtccaaca tcaatacaac 4380 
ctattaattt cccctcgtca aaaataaggt tatcaagtga gaaatcacca tgagtgacga 4440 
ctgaatccgg tgagaatggc aaaagcttat gcatttcttt ccagacttgt tcaacaggcc 4500 
agccattacg ctcgtcatca aaatcactcg catcaaccaa accgttattc attcgtgatt 4560 
gcgcctgagc gagacgaaat acgcgatcgc tgttaaaagg acaattacaa acaggaatcg 4 620 
aatgcaaccg gcgcaggaac actgccagcg catcaacaat attttcacct gaatcaggat 4680 
attcttctaa tacctggaat gctgttttcc cggggatcgc agtggtgagt aaccatgcat 4740 
catcaggagt acggataaaa zgcttgatgg tcggaagagg cataaattcc gtcagccagt 4800 
ttagtctgac catctcatct gtaacatcat tggcaacgct acctttgcca tgtttcagaa 4860 
acaactctgg cgcatcgggc -tcccataca atcgatagat tgtcgcacct gattgcccga 4920 
cattatcgcg agcccattta -acccatata aatcagcatc catgttggaa tttaatcgcg 4980 
gcctcgagca agacgtttcc -gttgaatat ggctcataac accccttgta ttactgttta 5040 
tgtaagcaga cagttttatt gttcatgatg atatattttt atcttgtgca atgtaacatc 5100 
agagattttg agacacaacg tggctttccc ccccccccca ttattgaagc atttatcagg 5160 
gttattgtct catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg 5220 
ttccgcgcac atttccccga aaagtgccac ctgacgtcta agaaaccatt attatcatga 5280 
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cattaaccta taaaaatagg cgtatcacga ggccctttcg tc 5322 

<210> 5 

<211> 5422 

<212> DNA 

<213> Mus musculus 

<400> 5 

tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 60 
cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 120 
ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc 180 
accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcagattgg 240 
ctattggcca ttgcatacgt tgtatccata tcataatatg tacatttata ttggctcatg 300 
tccaacatta ccgccatgtt gacattgatt attgactagt tattaatagt aatcaattac 360 
ggggtcatta gttcatagcc catatatgga gttccgcgtt acataactta cggtaaatgg 420 
cccgcctggc tgaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc 480 
catagtaacg ccaataggga ctttccattg acgtcaatgg gtggagtatt tacggtaaac 540 
tgcccacttg gcagtacatc aagtgtatca tatgccaagt acgcccccta ttgacgtcaa 600 
tgacggtaaa tggcccgcct ggcattatgc ccagtacatg accttatggg actttcctac 660 
ttggcagtac atctacgtat tagtcatcgc tattaccatg gtgatgcggt tttggcagta 720 
catcaatggg cgtggatagc ggtttgactc acggggattt ccaagtctcc accccattga 780 
cgtcaatggg agtttgtttt ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa 840 
ctccgcccca ttgacgcaaa tgggcggtag gcgtgtacgg tgggaggtct atataagcag 900 
agctcgttta gtgaaccgtc agatcgcctg gagacgccat ccacgctgtt ttgacctcca 960 
tagaagacac cgggaccgat ccagcctccg cggccgggaa cggtgcattg gaacgcggat 1020 
tccccgtgcc aagagtgacg taagtaccgc ctatagactc tataggcaca cccctttggc 1080 
tcttatgcat gctatactgt ttttggcttg gggcctatac acccccgctt ccttatgcta 1140 
taggtgatgg tatagcttag cctataggtg tgggttattg accattattg accactcccc 1200 
tattggtgac gatactttcc attactaatc cataacatgg ctctttgcca caactatctc 1260 
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tattggctat atgccaatac uCtgtccttc agagactgac acggactctg tatttttaca 1320 
qgatggggtc ccatttatta -rtacaaatt cacatataca acaacgccgt cccccgtgcc 1380 
cgcagttttt attaaacata gcgtgggatc tccacgcgaa tctcgggtac gtgttccgga 1440 
catgggctct tctccggtag cggcggagct tccacatccg agccctggtc ccatgcctcc 1500 
agcggctcat ggtcgctcgg cagctccttg ctcctaacag tggaggccag acttaggcac 1560 
agcacaatgc ccaccaccac cagtgtgccg cacaaggccg tggcggtagg gtatgtgtct 1620 
gaaaatgagc gtggagattg ggctcgcacg gctgacgcag atggaagact taaggcagcg 1680 
gcagaagaag atgcaggcag ctgagttgtt gtattctgat aagagtcaga ggtaactccc 1740 
gttgcggtgc tgttaacggt ggagggcagt gtagtctgag cagtactcgt tgctgccgcg 1800 
cgcgccacca gacataatag ctgacagact aacagactgt tcctttccat gggtcttttc 1860 
tgcagatggc taggctctgt gctttcctga tggtcctggc ggtgatgagc tactggccaa 1920 
cctgctctct aggatgtgac ctgcctcaga ctcataacct caggaacaag agagccttga 1980 
cactcctggt acaaatgagg agactctccc ctctctcctg cctgaaggac aggaaggact 2040 
ttggattccc gcaggagaag gtggatgccc agcagatcaa gaaggctcaa gccatccctg 2100 
tcctgagtga gctgacccag cagatcctga acatcttcac atcaaaggac tcatctgctg 2160 
cttggaatgc aaccctccta gactcattct gcaatgacct ccaccagcag ctcaatgacc 2220 
tgcaaggttg tctgatgcag caggtggggg tgcaggaatt tcccctgacc caggaagatg 2280 
ccctgctggc tgtgaggaaa zacttccaca ggatcactgt gtacctgaga gagaagaaac 2340 
acagcccctg tgcctgggag gtggtcagag cagaagtctg gagagccctg tcttcctctg 2400 
ccaatgtgct gggaagactg agagaagaga aatgaagatc tgctgtgcct tctagttgcc 2460 
agccatctgt tgtttgcccc -cccccgtgc cttccttgac cctggaaggt gccactccca 2520 
ctgtcctttc ctaataaaat gaggaaattg catcgcattg tctgagtagg tgtcattcta 2580 
ttctgggggg tggggtgggg cagcacagca agggggagga ttgggaagac aatagcaggc 2640 
atgctgggga tgcggtgggc -ctatgggta cccaggtgct gaagaattga cccggttcct 2700 
cctgggccag aaagaagcag gcacatcccc ttctctgtga cacaccctgt ccacgcccct 2760 
ggttcttagt tccagcccca ctcataggac actcatagct caggagggct ccgccttcaa 2820 




tcccacccgc taaagtactt ggagcggtct 
cctagcctcc aagagtggga agaaattaaa 
gaaaatgcct ccaacatgtg aggaagtaat 
tcgctcactg actcgctgcg ctcggtcgtt 
aaggcggtaa tacggttatc cacagaatca 
aaaggccagc aaaaggccag gaaccgtaaa 
ctccgccccc ctgacgagca tcacaaaaat 
acaggactat aaagatacca ggcgtttccc 
ccgaccctgc cgcttaccgg atacctgtcc 
tctcaatgct cacgctgtag gtatctcagt 
tgtgtgcacg aaccccccgt tcagcccgac 
gagtccaacc cggtaagaca cgacttatcg 
agcagagcga ggtatgtagg cggtgctaca 
tacactagaa ggacagtatt tggtatctgc 
agagttggta gctcttgatc cggcaaacaa 
tgcaagcagc agattacgcg cagaaaaaaa 
acggggtctg acgctcagtg gaacgaaaac 
tcaaaaagga tcttcaccta gatcctttta 
agtatatatg agtaaacttg gtctgacagt 
tcagcgatct gtctatttcg ttcatccata 
aggtcrgcct cgtgaagaag gtgttgctga 
cagccagaaa gtgagggagc cacggttgat 
gatttrgaac ttttgctttg ccacggaacg 
atccttcaac tcagcaaaag ttcgatttat 
gtaatgctct gccagtgtta caaccaatta 
atcaaatgaa actgcaattt attcatatca 
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ctccctccct catcagccca ccaaaccaaa 2880 
gcaagatagg ctattaagtg cagagggaga 2940 
gagagaaatc atagaatttc ttccgcttcc 3000 
cggctgcggc gagcggtatc agctcactca 3060 
ggggataacg caggaaagaa catgtgagca 3120 
aaggccgcgt tgctggcgtt tttccatagg 3180 
cgacgctcaa gtcagaggtg gcgaaacccg 3240 
cctggaagct ccctcgtgcg ctctcctgtt 3300 
gcctttctcc cttcgggaag cgtggcgctt 3360 
tcggtgtagg tcgttcgctc caagctgggc 3420 
cgctgcgcct tatccggtaa ctatcgtctt 3480 
ccactggcag cagccactgg taacaggatt 3540 
gagttcttga agtggtggcc taactacggc 3600 
gctctgctga agccagttac cttcggaaaa 3660 
accaccgctg gtagcggtgg tttttttgtt 3720 
ggatctcaag aagatccttt gatcttttct 3780 
tcacgttaag ggattttggt catgagatta 3840 
aattaaaaat gaagttttaa atcaatctaa 3900 
taccaatgct taatcagtga ggcacctatc 3960 
gttgcctgac tccggggggg gggggcgctg 4020 
ctcataccag gcctgaatcg ccccatcatc 4080 
gagagctttg ttgtaggtgg accagttggt 4140 
gtctgcgttg tcgggaagat gcgtgatctg 4200 
tcaacaaagc cgccgtcccg tcaagtcagc 4260 
accaattctg attagaaaaa ctcatcgagc 4320 
ggattatcaa taccatattt ttgaaaaagc 4380 




cgtttctgta atgaaggaga aaactcaccg 
tatcggtctg cgattccgac tcgtccaaca 
aaaataaggt tatcaagtga gaaatcacca 
aaaagcttat gcatttcttt ccagacttgt 
aaatcactcg catcaaccaa accgttattc 
acgcgatcgc tgttaaaagg acaattacaa 
actgccagcg catcaacaat attttcacct 
gctgttttcc cggggatcgc agtggtgagt 
tgcttgatgg tcggaagagg cataaattcc 
gtaacatcat tggcaacgct acctttgcca 
ttcccataca atcgatagat igtcgcacct 
tacccatata aatcagcatc catgttggaa 
cgttgaatat ggctcataac accccttgta 
gttcatgatg atatattttt atcttgtgca 
tggctttccc ccccccccca ttattgaagc 
tacatatttg aatgtattta gaaaaataaa 
aaagtgccac ctgacgtcta agaaaccatt 
cgtatcacga ggccctttcg tic 

<210> 6 

<211> 5259 

<212> DNA 

<213> Mus musculus 

<400> 6 

tcgcgcgttt cggtgatgac ggtgaaaacc 
cagcttgtct gtaagcggat gccgggagca 
ttggcgggtg tcggggctgg cttaactatg 
accatatgcg gtgtgaaata ccgcacagat 
ctattggcca ttgcatacgt tgtatccata 




-19- 

aggcagttcc ataggatggc aagatcctgg 4 4 40 
tcaatacaac ctattaattt cccctcgtca 4500 
tgagtgacga ctgaatccgg tgagaatggc 4560 
tcaacaggcc agccattacg ctcgtcatca 4620 
attcgtgatt gcgcctgagc gagacgaaat 4680 
acaggaatcg aatgcaaccg gcgcaggaac 4740 
gaatcaggat attcttctaa tacctggaat 4800 
aaccatgcat catcaggagt acggataaaa 4860 
gtcagccagt ttagtctgac catctcatct 4920 
tgtttcagaa acaactctgg cgcatcgggc 4 980 
gattgcccga cattatcgcg agcccattta 5040 
tttaatcgcg gcctcgagca agacgtttcc 5100 
ttactgttta tgtaagcaga cagttttatt 5160 
atgtaacatc agagattttg agacacaacg 5220 
atttatcagg gttattgtct catgagcgga 5280 
caaatagggg ttccgcgcac atttccccga 5340 
attatcatga cattaaccta taaaaatagg 5400 

5422 



tctgacacat gcagctcccg gagacggtca 60 
gacaagcccg tcagggcgcg tcagcgggtg 120 
cggcatcaga gcagattgta ctgagagtgc 180 
gcgtaaggag aaaataccgc atcagattgg 240 
tcataatatg tacatttata ttggctcatg 300 




tccaacatta ccgccatgtt gacattgatt 
ggggtcatta gttcatagcc catatatgga 
cccgcctggc tgaccgccca acgacccccg 
catagtaacg ccaataggga ctttccattg 
tgcccacttg gcagtacatc aagtgtatca 
tgacggtaaa tggcccgcct ggcattatgc 
ttggcagtac atctacgtat tagtcatcgc 
catcaatggg cgtggatagc ggtttgactc 
cgtcaatggg agtttgtttt ggcaccaaaa 
ctccgcccca ttgacgcaaa tgggcggtag 
agctcgttta gtgaaccgtc agatcgcctg 
tagaagacac cgggaccgat ccagcctccg 
tccccgtgcc aagagtgacg taagtaccgc 
tcttatgcat gctatactgt ttttggcttg 
taggtgatgg tatagcttag cctataggtg 
tattggtgac. gatactttcc attactaatc 
tattggctat atgccaatac tctgtccttc 
ggatggggtc ccatttatta tttacaaatt 
cgcagttttt attaaacata gcgtgggatc 
catgggctct tctccggtag cggcggagct 
agcggctcat ggtcgctcgg cagctccttg 
agcacaatgc ccaccaccac cagtgtgccg 
gaaaatgagc gtggagattg ggctcgcacg 
gcagaagaag atgcaggcag ctgagttgtt 
gttgcggtgc tgttaacggt ggagggcagt 
cgcgccacca gacataatag ctgacagact 




-20- 

attgactagt tattaatagt aatcaattac 360 
gttccgcgtt acataactta cggtaaatgg 420 
cccattgacg tcaataatga cgtatgttcc 480 
acgtcaatgg gtggagtatt tacggtaaac 540 
tatgccaagt acgcccccta ttgacgtcaa 600 
ccagtacatg accttatggg actttcctac 660 
tattaccatg gtgatgcggt tttggcagta 720 
acggggattt ccaagtctcc accccattga 780 
tcaacgggac tttccaaaat gtcgtaacaa 840 
gcgtgtacgg tgggaggtct atataagcag 900 
gagacgccat ccacgctgtt ttgacctcca 960 
cggccgggaa cggtgcattg gaacgcggat 1020 
ctatagactc tataggcaca cccctttggc 1080 
gggcctatac acccccgctt ccttatgcta 1140 
tgggttattg accattattg accactcccc 1200 
cataacatgg ctctttgcca caactatctc 1260 
agagactgac acggactctg tatttttaca 1320 
cacatataca acaacgccgt cccccgtgcc 1380 
tccacgcgaa tctcgggtac gtgttccgga 1440 
tccacatccg agccctggtc ccatgcctcc 1500 
ctcctaacag tggaggccag acttaggcac 1560 
cacaaggccg tggcggtagg gtatgtgtct 1620 
gctgacgcag atggaagact taaggcagcg 1680 
gtattctgat aagagtcaga ggtaactccc 1740 
gtagtctgag cagtactcgt tgctgccgcg 1800 
aacagactgt tcctttccat gggtcttttc 1860 





-21- 

tgcagatggc taggctctgt gctttcctga tggtcctggc ggtgatgagc tactggccaa 1920 
cctgctctct aggatgtgac ctgcctcaga ctcataacct caggaacaag agagccttga 1980 
cactcctggt acaaatgagg agactctccc ctctctcctg cctgaaggac aggaaggact 2040 
ttggattccc gcaggagaag gtggatgccc agcagatcaa gaaggctcaa gccatccctg 2100 
tcctgagtga gctgacccag cagatcctga acatcttcac atcaaaggac tcatctgctg 2160 
cttggaatgc aaccctccta gactcattct gcaatgacct ccaccagcag ctcaatgacc 2220 
tgcaaggttg tctgatgcag caggtggggg tgcaggaatt tcccctgacc caggaagatg 2280 
ccctgctggc tgtgaggaaa tacttccaca ggatcactgt gtacctgaga gagaagaaac 2340 
acagcccctg tgcctgggag gtggtcagag cagaagtctg gagagccctg tcttcctctg 2400 
ccaatgtgct gggaagactg agagaagaga aatgaagatc cagatctact tctggctaat 2460 
aaaagatcag agctctagag atctgtgtgt tggttttttg tgtggtaccc aggtgctgaa 2520 
gaattgaccc ggttcctcct gggccagaaa gaagcaggca catccccttc tctgtgacac 2580 
accctgtcca cgcccctggt tcttagttcc agccccactc ataggacact catagctcag 2640 
gagggctccg ccttcaatcc cacccgctaa agtacttgga gcggtctctc cctccctcat 2700 
cagcccacca aaccaaacct agcctccaag agtgggaaga aattaaagca agataggcta 2760 
ttaagtgcag agggagagaa aatgcctcca acatgtgagg aagtaatgag agaaatcata 2820 
gaatttcttc cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg ctgcggcgag 2880 
cggtatcagc tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacgcag 2940 
gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgc 3000 
tggcgttttt ccataggctc cgcccccctg acgagcatca caaaaatcga cgctcaagtc 3060 
agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccccct ggaagctccc 3120 
tcgtgcgctc tcctgttccg accctgccgc ttaccggata cctgtccgcc tttctccctt 3180 
cgggaagcgt ggcgctttct caatgctcac gctgtaggta tctcagttcg gtgtaggtcg 3240 
ttcgctccaa gctgggctgt gtgcacgaac cccccgttca gcccgaccgc tgcgccttat 3300 
ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgcca ctggcagcag 3360 
ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag ttcttgaagt 3420 





-22- 

ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgcgct ctgctgaacc 3480 
cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc accgctgg.a 3540 
gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag 3600 
atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca cgttaaggga 3660 
ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat taaaaatgaa 3720 
gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac caatgcttaa 3780 
tcagtgaggc acctatctca gcgatctgtc tatttcgttc atccatagtt gcctgactcc 3840 
gggggggggg ggcgctgagg tctgcctcgt gaagaaggtg ttgctgactc ataccaggcc 3900 
tgaatcgccc catcatccag ccagaaagtg agggagccac ggttgatgag agctttgtrg 3960 
taggtggacc agttggtgat tttgaacttt tgctttgcca cggaacggtc tgcgttgtcg 4020 
ggaagatgcg tgatctgatc cttcaactca gcaaaagttc gatttattca acaaagccgc 4080 
cgtcccgtca agtcagcgta atgctctgcc agtgttacaa ccaattaacc aattctgait 4140 
agaaaaactc atcgagcatc aaatgaaact gcaatttatt catatcagga ttatcaatac 4200 
catatttttg aaaaagccgt ttctgtaatg aaggagaaaa ctcaccgagg cagttccara 4260 
ggatggcaag atcctggtat cggtctgcga ttccgactcg tccaacatca atacaacc-a 4320 
ttaatttccc ctcgtcaaaa ataaggttat caagtgagaa atcaccatga gtgacgaccg 4380 
aatccggtga gaatggcaaa agcttatgca tttctttcca gacttgttca acaggccagc 4440 
cattacgctc gtcatcaaaa tcactcgcat caaccaaacc gttattcatt cgtgattccg 4500 
cctgagcgag acgaaatacg cgatcgctgt taaaaggaca attacaaaca ggaatcgaat 4560 
gcaaccggcg caggaacact gccagcgcat caacaatatt ttcacctgaa tcaggatatt 4 620 
cttctaatac ctggaatgct gttttcccgg ggatcgcagt ggtgagtaac catgcatcat 4680 
caggagtacg gataaaatgc ttgatggtcg gaagaggcat aaattccgtc agccagttia 4740 
gtctgaccat ctcatctgta acatcattgg caacgctacc tttgccatgt ttcagaaaca 4800 
actctggcgc atcgggcttc ccatacaatc gatagattgt cgcacctgat tgcccgacat 4860 
tatcgcgagc ccatttatac ccatataaat cagcatccat gttggaattt aatcgcggcc 4 920 
tcgagcaaga cgtttcccgt tgaatatggc tcataacacc ccttgtatta ctgtttatgt 4980 



-23- 



aagcagacag ttttattgtt catgatgata tatttttatc ttgtgcaatg taacatcaga 5040 

gattttgaga cacaacgtgg ctttcccccc ccccccatta ttgaagcatt tatcagggtt 5100 

attgtctcat gagcggatac atatttgaat gtatttagaa aaataaacaa ataggggttc 5160 

cgcgcacatt tccccgaaaa gtgccacctg acgtctaaga aaccattatt atcatgacat 5220 

taacctataa aaataggcgt atcacgaggc cctttcgtc 5259 



<210> 7 

<211> 585 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> { 1) . . (585) 

<220> 

<221> sig_jpeptide 
<222> (1) . . (69) 

<220> 

<221> mat_peptide 
<222> (70) . . (585) 



<400> 7 

atg gcc etc ctg ttc cct eta ctg gca gec eta gtg atg ace age tat 

Met Ala Leu Leu Phe Pro Leu Leu Ala Ala Leu Val Met Thr Ser Tyr 

-20 -15 -10 

age cct gtt gga tct ctg ggc tgt gat ctg cct cag aac cat ggc eta 

Ser Pro Val Gly Ser Leu Gly Cys Asp Leu Pro Gin Asn His Gly Leu 
-5 -11 5 

ctt age agg aac ace ttg gtg ctt ctg cac caa atg agg aga ate tec 

Leu Ser Arg Asn Thr Leu Val Leu Leu His Gin Met Arg Arg lie Ser 

10 15 20 25 



48 



96 



144 



cct ttc ttg tgt 
Pro Phe Leu Cys 



atg gta aaa ggg 
Met Vai Lys Gly 

45 

cat gag atg ctg 
His Glu Met Leu 



etc aag gac aga aga 
Leu Lys Asp Arg Arg 
30 

age cag ttg cag aag 
Ser Gin Leu Gin Lys 

50 

cag cag ate ttc age 
Gin Gin lie Phe Ser 



gac ttc agg ttc 
Asp Phe Arg Phe 
35 

gcc cat gtc atg 
Ala His Val Met 



etc ttc cac aca 
Leu Phe His Thr 



ccc cag gag 192 
Pro Gin Glu 
40 

tct gtc etc 240 
Ser Val Leu 
55 

gag cgc tec 288 
Glu Arg Ser 





o 



agg tac ttc cag gga ate cgt gtc tac ctg aaa gag aag aaa tac age 
Arg Tyr Phe Gin Gly lie Arg Val Tyr Leu Lys Glu Lys Lys Tyr Ser 
125 130 135 

gac tgt gec tgg gaa gtt gtc aga atg gaa ate atg aaa tec ttg ttc 
Asp Cys Ala Trp Glu Val Val Arg Met Glu He Met Lys Ser Leu Phe 
140 145 150 

tta tea aca aac atg caa gaa aga ctg aga agt aaa gat aga gac ctg 
Leu Ser Thr Asn Met Gin Glu Arg Leu Arg Ser Lys Asp Arg Asp Leu 
155 160 165 

ggc tea tct 
Gly Ser Ser 
170 



if <210> 8 

tj <211> 195 



<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Ala Leu Leu Phe Pro Leu Leu Ala Ala Leu Val Met Thr Ser Tyr 
-20 -15 -10 

Ser Pro Val Gly Ser Leu Gly Cys Asp Leu Pro Gin Asn His Gly Leu 
-5 -11 5 

Leu Ser Arg Asn Thr Leu Val Leu Leu His Gin Met Arg Arg He Ser 
10 15 20 25 

Pro Phe Leu Cys Leu Lys Asp Arg Arg Asp Phe Arg Phe Pro Gin Glu 

30 35 40 



336 



-24- 

60 65 70 

tct get gec tgg aac arg acc etc eta gac caa etc cac act gga ctt 
Ser Ala Ala Trp Asn Met Thr Leu Leu Asp Gin Leu His Thr Gly Leu 
75 80 85 

cat cag caa ctg caa cac ctg gag acc tgc ttg ctg cag gta gtg gga 
His Gin Gin Leu Gin His Leu Glu Thr Cys Leu Leu Gin Val Val Gly 
90 95 100 105 

gaa gga gaa tct get ggg gca att age age cct gca ctg acc ttg agg 432 
Glu Gly Glu Ser Ala Gly Ala He Ser Ser Pro Ala Leu Thr Leu Arg 

110 115 120 



384 



480 



528 



576 



585 



Met Val Lys Gly Ser Gin Leu Gin Lys Ala His Val Met Ser Val Leu 

45 50 55 





-25- 

His Glu Met Leu Gin Gin He Phe Ser Leu Phe His Thr Glu Arg Ser 
60 65 70 

Ser Ala Ala Trp Asn Met Thr Leu Leu Asp Gin Leu His Thr Gly Leu 
75 80 85 

His Gin Gin Leu Gin His Leu Glu Thr Cys Leu Leu Gin Val Val Gly 
90 95 100 105 

Glu Gly Glu Ser Ala Gly Ala He Ser Ser Pro Ala Leu Thr Leu Arg 

110 115 120 

Arg Tyr Phe Gin Gly lie Arg Val Tyr Leu Lys Glu Lys Lys Tyr Ser 
125 130 135 

Asp Cys Ala Trp Glu Val Val Arg Met Glu He Met Lys Ser Leu Phe 
140 145 150 

f Leu Ser Thr Asn Met Gin Glu Arg Leu Arg Ser Lys Asp Arg Asp Leu 



3 



155 160 165 



Gly Ser Ser 
170 



<210> 9 

<211> 567 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (567) 

<220> 

<221> sig_peptide 
<222> (1) . . (69) 

<220> 

<221> mat_peptide 
<222> (70) . . (567) 



<400> 9 

atg gcc teg ccc ttt get tta ctg atg gtc ctg gtg gtg etc age tgc 
Met Ala Ser Pro Phe Ala Leu Leu Met Val Leu Val Val Leu Ser Cys 
-20 -15 -10 

aag tea age tgc tct ctg ggc tgt gat etc cct gag acc cac age ctg 
Lys Ser Ser Cys Ser Leu Gly Cys Asp Leu Pro Glu Thr His Ser Leu 
-5 -11 5 



48 



96 



gat aac agg agg acc trg atg etc ctg gca caa atg age aga ate tct 



144 





-26- 

Asp Asn Arg Arg Thr Leu Met Leu Leu Ala Gin Met Ser Arg lie Ser 

10 15 20 25 

cct tec tec tgt ctg atg gac aga cat gac ttt gga ttt ccc cag gag 

Pro Ser Ser Cys Leu Met Asp Arg His Asp Phe Gly Phe Pro Gin Glu 

30 35 40 



192 



gag ttt gat ggc aac cag ttc cag aag get cca gec ate tct gtc etc 
Glu Phe Asp Gly Asn Gin Phe Gin Lys Ala Pro Ala lie Ser Val Leu 

45 50 55 



240 



cat gag ctg ate cag cag ate ttc aac etc ttt acc aca aaa gat tea 

His Glu Leu lie -Gin Gin lie Phe Asn Leu Phe Thr Thr Lys Asp Ser 
60 65 70 

tct get get tgg gat gag gac etc eta gac aaa ttc tgc acc gaa etc 

Ser Ala Ala Trp Asp Glu Asp Leu Leu Asp Lys Phe Cys Thr Glu Leu 
75 80 85 



288 



336 



tac cag cag ctg aat gac ttg gaa gee tgt gtg atg cag gag gag age 

Tyr Gin Gin Leu Asn Asp Leu Glu Ala Cys Val Met Gin Glu Glu Arc 

90 95 100 105 

gtg gga gaa act ccc ctg atg aat gcg gac tec ate ttg get gtg aac 

Val Gly Glu Thr Pro Leu Met Asn Ala Asp Ser lie Leu Ala Val Lys 

110 115 120 



384 



432 



aaa tac ttc cga aga ate act etc tat ctg aca gag aag aaa tac age 
Lys Tyr Phe Arg Arg lie Thr Leu Tyr Leu Thr Glu Lys Lys Tyr Ser 
125 130 135 



480 



cct tgt gee tgg gag gtt gtc aga gca gaa ate atg aga tec etc tc: 
Pro Cys Ala Trp Glu Val Val Arg Ala Glu lie Met Arg Ser Leu Ser 
140 145 150 



528 



tta tea aca aac ttg caa gaa aga tta agg agg aag gaa 
Leu Ser Thr Asn Leu Gin Glu Arg Leu Arg Arg Lys Glu 
155 160 165 



567 



<210> 10 
<211> 189 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Met Ala Ser Pro Phe Ala Leu Leu Met Val Leu Val Val Leu Ser Cys 
-20 -15 -10 



Lys Ser Ser Cys Ser Leu Gly Cys Asp Leu Pro Glu Thr His Ser Leu 
-5 -11 5 




-27- 

Asp Asn Arg Arg Thr Leu Met Leu Leu Ala Gin Met Ser Arg lie Ser 
10 13 20 25 

Pro Ser Ser Cys Leu Me- Asp Arg His Asp Phe Gly Phe Pro Gin Glu 

30 35 40 

Glu Phe Asp Gly Asn Glr. Phe Gin Lys Ala Pro Ala lie Ser Val Leu 
45 50 55 

His Glu Leu lie Gin Glr. lie Phe Asn Leu Phe Thr Thr Lys Asp Ser 
60 65 70 

Ser Ala Ala Trp Asp Glu Asp Leu Leu Asp Lys Phe Cys Thr Glu Leu 
75 80 85 

Tyr Gin Gin Leu Asn Asp Leu Glu Ala Cys Val Met Gin Glu Glu Arg 
90 95 100 105 

Val Gly Glu Thr Pro Leu Met Asn Ala Asp Ser lie Leu Ala Val Lys 

110 115 120 

Lys Tyr Phe Arg Arg lie Thr Leu Tyr Leu Thr Glu Lys Lys Tyr Ser 
125 130 135 

Pro Cys Ala Trp Glu Val Val Arg Ala Glu lie Met Arg Ser Leu Ser 
140 145 150 

Leu Ser Thr Asn Leu Glr. Glu Arg Leu Arg Arg Lys Glu 
155 160 165 



<210> 11 
<211> 567 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . (567) 

<220> 

<221> sig_peptide 
<222> (1) . . (69) 

<220> 

<221> mat_peptide 
<222> (70) - . (567) 

<400> 11 

atg get agg etc tgt gc~ ttc ctg atg gtc ctg gcg gtg atg age tac 48 

Met Ala Arg Leu Cys Ala Phe Leu Met Val Leu Ala Val Met Ser Tyr 
-20 -15 -10 





-28- 



tgg cca acc tgc tct eta gga tgt gac ctg cct cag act cat aac etc 
Trp Pro Thr Cys Ser Leu Gly Cys Asp Leu Pro Gin Thr His Asn Leu 
-5 -11 5 



96 



agg aac aag aga gec ttg aca etc ctg gta caa atg agg aga etc tec 
Arg Asn Lys Arg Ala Leu Thr Leu Leu Val Gin Met Arg Arg Leu Ser 
10 15 20 25 



144 



cct etc tec tgc ctg aag gac agg aag gac ttt gga ttc ccg cag gag 
Pro Leu Ser Cys Leu Lys Asp Arg Lys Asp Phe Gly Phe Pro Gin Glu 

30 35 40 



192 



aag gtg gat gee cag cag ate aag aag get caa gec ate cct gtc ctg 
Lys Val Asp Ala Gin Gin lie Lys Lys Ala Gin Ala lie Pro Val Leu 

45 50 55 



240 



agt gag ctg acc cag cag ate ctg aac ate ttc aca tea aag gac tea 
Ser Glu Leu Thr Gin Gin lie Leu Asn He Phe Thr Ser Lys Asp Ser 
60 65 70 



288 



tct get get tgg aat gca acc etc eta gac tea ttc tgc aat gac etc 
Ser Ala Ala Trp Asn Ala Thr Leu Leu Asp Ser Phe Cys Asn Asp Leu 
75 80 85 



336 



cac cag cag etc aat gac ctg caa ggt tgt ctg atg cag cag gtg ggg 
His Gin Gin Leu Asn Asp Leu Gin Gly Cys Leu Met Gin Gin Val Gly 
90 95 100 105 



384 



gtg cag gaa ttt ccc ctg acc cag gaa gat gec ctg ctg get gtg agg 
Val Gin Glu Phe Pro Leu Thr Gin Glu Asp Ala Leu Leu Ala Val Arg 

110 115 120 



432 



aaa tac ttc cac agg ate act gtg tac ctg aga gag aag aaa cac age 
Lys Tyr Phe His Arg He Thr Val Tyr Leu Arg Glu Lys Lys His Ser 
125 130 135 



480 



ccc tgt gec tgg gag gtg gtc aga gca gaa gtc tgg aga gee ctg tct 
Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Trp Arg Ala Leu Ser 
140 145 150 



528 



tec tct gee aat gtg ctg gga aga ctg aga gaa gag aaa 
Ser Ser Ala Asn Val Leu Gly Arg Leu Arg Glu Glu Lys 
155 160 165 



567 



<210> 12 
<211> 189 
<212> PRT 

<213> Mus musculus 



<400> 12 




-29- 



Met Ala Arg Leu Cys Ala Phe Leu Met Val Leu Ala Val Met Ser Tyr 
-20 -15 -10 

Trp Pro Thr Cys Ser Leu Gly Cys Asp Leu Pro Gin Thr His Asn Leu 
-5 -11 5 

Arg Asn Lys Arg Ala Leu Thr Leu Leu Val Gin Met Arg Arg Leu Ser 
10 15 20 25 

Pro Leu Ser Cys Leu Lys Asp Arg Lys Asp Phe Gly Phe Pro Gin Glu 

30 35 40 

Lys Val Asp Ala Gin Gin lie Lys Lys Ala Gin Ala lie Pro Val Leu 
45 50 55 

Ser Glu Leu Thr Gin Gin lie Leu Asn lie Phe Thr Ser Lys Asp Ser 
60 65 70 

Ser Ala Ala Trp Asn Ala Thr Leu Leu Asp Ser Phe Cys Asn Asp Leu 
75 80 85 

His Gin Gin Leu Asn Asp Leu Gin Gly Cys Leu Met Gin Gin Val Gly 
90 95 100 105 

Val Gin Glu Phe Pro Leu Thr Gin Glu Asp Ala Leu Leu Ala Val Arg 

110 115 120 

Lys Tyr Phe His Arg lie Thr Val Tyr Leu Arg Glu Lys Lys His Ser 
125 130 135 

Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Trp Arg Ala Leu Ser 
140 145 150 

Ser Ser Ala Asn Val Leu Gly Arg Leu Arg Glu Glu Lys 
155 160 165 



<210> 13 
<211> 459 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (459) 

<220> 

<221> sig_peptide 
<222> (1) . . (60) 

<220> 

<221> mat peptide 



# # 



48 



96 



240 



-30- 

<222> (61) . . (459) 
<400> 13 

atg tac agg atg caa etc ctg tct tgc att gca eta agt ctt gca ctt 
Met Tyr Arg Met Gin Leu Leu Ser Cys lie Ala Leu Ser Leu Ala Leu 
-20 -15 -10 -5 

gtc aca aac agt gca cct act tea agt tct aca aag aaa aca cag eta 
Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gin Leu 
-115 10 

caa ctg gag cat tta ctt ctg gat tta cag atg att ttg aat gga att 144 
Gin Leu Glu His Leu Leu Leu Asp Leu Gin Met lie Leu Asn Gly lie 
15 20 25 

aat aat tac aag aat ccc aaa etc acc agg atg etc aca ttt aag ttt 192 
Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe 
30 35 40 

tac atg ccc aag aag gee aca gaa ctg aaa cat ctt cag tgt eta gaa 
Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gin Cys Leu Glu 
45 50 55 60 

gaa gaa etc aaa cct ctg gag gaa gtg eta aat tta get caa age aaa 
Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gin Ser Lys 

65 70 75 

aac ttt cac tta aga ccc agg gac tta ate age aat ate aac gta ata 
Asn Phe His Leu Arg Pro Arg Asp Leu lie Ser Asn lie Asn Val lie 
80 85 90 

gtt ctg gaa eta aag gga tct gaa aca aca ttc atg tgt gaa tat get 384 
Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala 
95 100 105 

gat gag aca gca acc att gta gaa ttt ctg aac aga tgg att acc ttt 432 
Asp Glu Thr Ala Thr lie Val Glu Phe Leu Asn Arg Trp lie Thr Phe 
110 115 120 

tgt caa age ate ate tea aca ctg act 459 
Cys Gin Ser lie lie Ser Thr Leu Thr 
125 130 



<210> 14 
<211> 153 
<212> PRT 

<213> Homo sapiens 



288 



336 



<400> 14 

Met Tyr Arg Met Gin Leu Leu Ser Cys lie Ala Leu Ser Leu Ala Leu 
-20 -15 -10 -5 



# 




-31- 



Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gin Leu 

-11 5 10 

Gin Leu Glu His Leu Leu Leu Asp Leu Gin Met lie Leu Asn Gly lie 
15 20 25 

Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe 
30 35 40 

Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gin Cys Leu Glu 
45 50 55 60 

Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gin Ser Lys 

65 70 75 

Asn Phe His Leu Arg Pro Arg Asp Leu lie Ser Asn lie Asn Val lie 

80 85 90 

Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala 
95 100 105 

Asp Glu Thr Ala Thr lie Val Glu Phe Leu Asn Arg Trp lie Thr Phe 
110 115 120 

Cys Gin Ser lie lie Ser Thr Leu Thr 
125 130 



<210> 15 

<211> 26 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : PCR oligo 
<400> 15 

aactgcagat ggctaggctc tgtgct 



<210> 16 

<211> 26 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: PCR oligo 



<400> 16 

gaagatcttc atttctcttc tctcag 



26 



* 



<210> 17 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 17 

aactgcagat ggcctcgccc tttgct 

<210> 18 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 18 

cgggatcctt attccttcct ccttaatc 



<210> 19 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 19 

gctctagatg gccctcctct tccct 

<210> 20 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 20 

gcggatcctc aagatgagcc caggtc 



# 

-32- 

SequencerPCR oligo 

26 

Sequence: PCR oligo 

28 

Sequence: PCR oligo 

25 

Sequence : PCR oligo 

26 



<210> 21 
<211> 36 
<212> DNA 



-33- 

<213> Artificial Sequence 
<22,0> 

<223> Description of Artificial Sequence: PCR oligo 
<400> 21 

acgcgtccac atgtgtcctc agaagctaac catctc 

<210> 22 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR oligo 
<400> 22 

gcggatccct aggatcggac cctgcaggga acac 

<210> 23 
<211> 3~ 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR oligo 
<400> 23 

catgcca-gg gtcaatcacg ctacctcctc tttttgg 

<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR oligo 



<400> 24 

gcggatcctc aggcggagct cagatagccc 

<210> 25 
<211> 5469 
<212> DNA 

<213> Mus musculus 



30 



<220> 
<221> CDS 

<222> (1923) . . (2393) 



<220> 

<221> sig_peptide 



-34- 

<222> (1923) . . (1994 ) 
<220> 

<221> mat_jpeptide 
<222> (1995) . . (2393) 

<400> 25 

tcgcgcgttt cggtgatgac cgtgaaaacc tctgacacat gcagctcccg gagacggtca 50 
cagcttgtct gtaagcggat cccgggagca gacaagcccg tcagggcgcg tcagcgggtc 120 
ttggcgggtg tcggggctgg c~ taactatg • cggcatcaga gcagattgta ctgagagtgc 180 
accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcagattgc 240 
ctattggcca ttgcatacgt rgtatccata tcataatatg tacatttata ttggctcatg 300 
tccaacatta ccgccatgtt cacattgatt attgactagt tattaatagt aatcaattac 360 
ggggtcatta gttcatagcc catatatgga gttccgcgtt acataactta cggtaaatgc 420 
cccgcctggc tgaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc 4 30 
catagtaacg ccaataggga cuttccattg acgtcaatgg gtggagtatt tacggtaaac 540 
tgcccacttg gcagtacatc aagtgtatca tatgccaagt acgcccccta ttgacgtcaa 600 
tgacggtaaa tggcccgcct ggcattatgc ccagtacatg accttatggg actttcctac €60 
ttggcagtac atctacgtat -agtcatcgc tattaccatg gtgatgcggt tttggcagta "20 
catcaatggg cgtggatagc cgtttgactc acggggattt ccaagtctcc accccattga 730 
cgtcaatggg agtttgtttt ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa z40 
ctccgcccca ttgacgcaaa -gggcggtag gcgtgtacgg tgggaggtct atataagcac 900 
agctcgttta gtgaaccgtc agatcgcctg gagacgccat ccacgctgtt ttgacctcca 960 
tagaagacac cgggaccgat ccagcctccg cggccgggaa cggtgcattg gaacgcggat 1020 
tccccgtgcc aagagtgacg -aagtaccgc ctatagagtc tataggccca cccccttggc 1080 
ttcttatgca tgctatactg "tttggctt ggggtctata cacccccgct tcctcatgtt 1140 
ataggtgatg gtatagctta ccctataggt gtgggttatt gaccattatt gaccactccc 1200 
ctattggtga cgatactttc cattactaat ccataacatg gctctttgcc acaactctct 1260 
ttattggcta tatgccaata cactgtcctt cagagactga cacggactct gtatttttac 1320 
aggatggggt ctcatttatt a~ttacaaat tcacatatac aacaccaccg tccccagtgc 1380 



-35- 



ccgcagtttt tattaaacat aacgtgggat ctccacgcga atctcgggta cgtgttccgg 1440 

acatgggctc ttctccggta gcggcggagc ttctacatcc gagccctgct cccatgcctc 1500 

cagcgactca tggtcgctcg gcagctcctt gctcctaaca gtggaggcca gacttaggca 1560 

cagcacgatg cccaccacca ccagtgtgcc gcacaaggcc gtggcggtag ggtatgtgtc 1620 

tgaaaatgag ctcggggagc gggcttgcac cgctgacgca tttggaagac ttaaggcagc 1680 

ggcagaagaa gatgcaggca gctgagttgt tgtgttctga taagagtcag aggtaactcc 174 0 

cgttgcggtg ctgttaacgg tggagggcag tgtagtctga gcagtactcg ttgctgccgc 1800 

gcgcgccacc agacataata gctgacagac taacagactg ttcctttcca tgggtctttt 1860 

ctgcagtcac cgtccttaga tctagcctca accctgacta tcttccaggt cattgttcca 1920 

ac atg gcc ctg tgg ate gac agg atg caa etc ctg tct tgc att gca 1967 
Met Ala Leu Trp lie Asp Arg Met Gin Leu Leu Ser Cys lie Ala 

-20 -15 -10 

eta agt ctt gca ctt gtc aca aac agt gca cct act tea agt tct aca 2015 
Leu Ser Leu Ala Leu Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr 

-5 -11 5 

aag aaa aca cag eta caa ctg gag cat tta ctg ctg gat tta cag atg 2063 
Lys Lys Thr Gin Leu Gin Leu Glu His Leu Leu Leu Asp Leu Gin Met 
10 15 20 

att ttg aat gga att aat aat tac aag aat ccc aaa etc acc agg atg 2111 
lie Leu Asn Gly lie Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met 
25 30 35 

etc aca ttt aag ttt tac atg ccc aag aag gcc aca gaa ctg aaa cat 2159 
Leu Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His 
40 45 50 55 

ctt cag tgt eta gaa gaa gaa etc aaa cct ctg gag gaa gtg eta aat 2207 
Leu Gin Cys Leu Glu Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn 

60 65 70 

tta get caa age aaa aac ttt cac tta aga ccc agg gac tta ate age 2255 
Leu Ala Gin Ser Lys Asn Phe His Leu Arg Pro Arg Asp Leu lie Ser 
75 80 85 

aat ate aac gta ata gtt ctg gaa eta aag gga tct gaa aca aca ttc 2303 
Asn He Asn Val He Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe 
90 95 100 

atg tgt gaa tat get gat gag aca gca acc att gta gaa ttt ctg aac 2351 



-36- 

Met Cys Glu Tyr Ala Asp Glu Thr Ala Thr lie Val Glu Phe Leu Asn 

105 110 115 

aga tgg att acc ttt tgt caa age ate ate tea aca eta act 2393 

Arg Trp lie Thr Phe Cys Gin Ser lie lie Ser Thr Leu Thr 
120 125 130 

tgataattaa gtgcttccca cttaaaacat atcagggatc tcgactctag aggatcatcg 2453 

cggccgctct agaccaggcg cctggatcca gatctgetgt gecttctagt tgccagccat 2513 

ctgttgtttg cccctccccc gtgccttcct tgaccctgga aggtgecact cccactgtcc 2573 

tttcctaata aaatgaggaa attgeatege attgtctgag taggtgtcat tctattctgg 2633 

ggggtggggt ggggcagcac agcaaggggg aggattggga agacaatagc aggcatgetg 2693 

gggatgcggt gggctctatg ggtacccagg tgctgaagaa ttgacccggt tcctcctggg 2753 

ccagaaagaa gcaggcacat ccccttctct gtgacacacc ctgtccacgc ccctggttct 2813 

tagttccagc cccactcata ggacactcat agctcaggag ggctccgcct tcaatcccac 2873 

ccgctaaagt acttggagcg gtctctccct ccctcatcag cccaccaaac caaacctagc 2933 

ctccaagagt gggaagaaat taaagcaaga taggctatta agtgcagagg gagagaaaat 2993 

gcctccaaca tgtgaggaag taatgagaga aatcatagaa tttcttccgc ttcctcgctc 3053 

actgactcgc tgcgctcggt cgttcggctg eggegagegg tatcagctca etcaaaggeg 3113 

gtaatacggt tatccacaga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 3173 

cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 3233 

ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3293 

ctataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3353 

ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcaa 3413 

tgctcacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 3473 

cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3533 

aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaca 3593 

gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggectaacta cggctacact 3653 

agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttegg aaaaagagtt 3713 

ggtagctctt gatceggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3773 
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cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3833 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3893 
aggatcttca cctagatcct tttaaatt-aa aaatgaagtt ttaaatcaat ctaaagtata 3953 
tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 4013 
atctgtctat ttcgttcatc catagttgcc tgactccggg gggggggggc gctgaggtct 4073 
gcctcgtgaa gaaggtgttg ctgactcata ccaggcctga atcgccccat catccagcca 4 133 
gaaagtgagg gagccacggt tgatgagagc tttgttgtag gtggaccagt tggtgatttt 4 193 
gaacttttgc tttgccacgg aacggtctgc gttgtcggga agatgcgtga tctgatcctt 4253 
caactcagca aaagttcgat ttattcaaca aagccgccgt cccgtcaagt cagcgtaatg 4 313 
ctctgccagt gttacaacca attaaccaat tctgattaga aaaactcatc gagcatcaaa 4373 
tgaaactgca atttattcat atcaggatta tcaataccat atttttgaaa aagccgtttc 4433 
tgtaatgaag gagaaaactc accgaggcag ttccatagga tggcaagatc ctggtatcgg 4493 
tctgcgattc cgactcgtcc aacatcaata caacctatta atttcccctc gtcaaaaata 4553 
aggttatcaa gtgagaaanc accatgagtg acgactgaat ccggtgagaa tggcaaaagc 4 613 
ttatgcattt ctttccagsc ttgttcaaca ggccagccat tacgctcgtc atcaaaatca 4 673 
ctcgcatcaa ccaaaccgtt attcattcgt gattgcgcct gagcgagacg aaatacgcga 4733 
tcgctgttaa aaggacaait acaaacagga atcgaatgca accggcgcag gaacactgcc 4793 
agcgcatcaa caatattttc acctgaatca ggatattctt ctaatacctg gaatgctgtt 4853 
ttcccgggga tcgcagtggt gagtaaccat gcatcatcag gagtacggat aaaatgcttg 4913 
atggtcggaa gaggcataaa ttccgtcagc cagtttagtc tgaccatctc atctgtaaca 4973 
tcattggcaa cgctaccttt gccatgtttc agaaacaact ctggcgcatc gggcttccca 5033 
tacaatcgat agattgtcgc acctgattgc ccgacattat cgcgagccca tttataccca 5093 
tataaatcag catccatgtu ggaatttaat cgcggcctcg agcaagacgt ttcccgttga 5153 
atatggctca taacaccccr tgtattactg tttatgtaag cagacagttt tattgttcat 5213 
gatgatatat ttttatcttg tgcaatgtaa catcagagat tttgagacac aacgtggctt 5273 
tccccccccc cccattattg aagcatttat cagggttatt gtctcatgag cggatacata 5333 



-38- 



tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagrg 5393 
ccacctgacg tctaagaaac cattattatc atgacattaa cctataaaaa taggcgtatc 5453 



acgaggccct ttcgtc 



5469 



<210> 26 
<211> 157 
<212> PRT 

<213> Mus musculus 
<400> 26 

Met Ala Leu Trp lie Asp Arg Met Gin Leu Leu Ser Cys lie Ala Leu 

-20 -15 -10 

Ser Leu Ala Leu Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys 
-5 -11 5 

Lys Thr Gin Leu Gin Leu Glu His Leu Leu Leu Asp Leu Gin Met lie 
10 15 20 

Leu Asn Gly lie Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu 
25 30 35 40 

Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu 

45 50 55 

Gin Cys Leu Glu Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu 

60 65 70 

Ala Gin Ser Lys Asn Phe His Leu Arg Pro Arg Asp Leu lie Ser Asn 
75 80 85 

lie Asn Val lie Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met 
90 95 100 

Cys Glu Tyr Ala Asp Glu Thr Ala Thr lie Val Glu Phe Leu Asn Arg 
105 110 115 120 

Trp lie Thr Phe Cys Gin Ser lie lie Ser Thr Leu Thr 

125 130 



